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qejj ^ s\3_ £ *))^-g- 42.30.3L *Vcf. 

^-71 ^-aj-i- t^*>7l ^tb ^3 ^lM-^ ^ ^1-2.^ <H3M np- 

* ^S^, ^ <*H1^ t^IMI &°H, ^ #41^- °g 

3^ 6 > ^°lf!r vfl^ #«S"§- ^-^*>7l tfl^- ^ ^71 4°)^ 

^ ^ ^2.5^ fle Tl^AjE^ 1-eflojB BKI^Hl &<&o] o]7>£)£ 

^ #7l ifl^- ^^i*>7l W ^^H 1 g ^71 
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-M*^ cMM-^ ^ "\}3.z\ ^ ^{DRIVING CIRCUIT FOR NON 

VOLATILE DYNAMIC RANDOM ACCESS MENORY AND ITS METHOD} 



£ l£r ^2fl7l#^] rej- a. NVDRAM^ 

.£ 2^ ^^Al^ofl 14s. NVDRAM^ ^5., 

S. 3-& tf-E- ^Al^ofl 14^ NVDRAM^I ^5=, 

£ 4^ NVDRAM^ ^ s\S.d, 

S. 5^ l^^l NVDRAM^ ofi o) &| ofl 

£ 6£r ^°fl NVDRAM^ -g-^oj- ^-i; sf\^ h}o]o^ S £ <$*\S., 

S. 7(A)^r ^ -t^ TllolH^l #*>7> ^^5l7l £-E^<y- 6flAl£ f 

£ 7(B)3r €^ 7flolH<Hl ^^7> ^<y^ ^9] -g-H^*}^ d\]X\^ t 

5. 7(C)£r ^- 4^ TflolH^ 73^-9) d\)X\5,, 

3£ 8^8: #^<H1 NVDRAMS1 ^.e^ojvg- x\)3.f>}7] ^tb wfojo]^ ^ oflAl d, 

£ 9^ -g- ^ofl NVDRAM^ ^-^^^ 7^>A]7l7l yHo^ ^ <%*]S., 

S. 10^r ^^fl 4€ NVDRAM^ §-^^<a- ^#3}- oflAl^, 

£ 11-gr £ ^<H1 NVDRAM^ a] ^;£<y- sj-^js. 
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401: 2.JEL ^)<H-¥- 402: tfl-^-SL^IliMJ^ 

403: «1H 5f<=Q ^3R lJ f 404: $1 = e)-<?l ^oj- i^-^ 

405: 1-elHB ^.o] ^cj. ao)^« 406: NVDRAM <>M1 0 1 



^11 4*1 £el A>-g-s]^ ti>£^] T^s-E^ DRAM ^ SRAM4 RAM(Randon Access 
Memory)^ ^ia ROM, EPR0M ^ EEPROM-4 ^-°r R0M(Read Only Memory) A^. EfltH *r 
DRAM^}- SRAM^r *L7}Q\ Q7}% JL^SL^ « ^ °i°-4, "flS-BH ^g-E)^ *>^*rfe 
^-r-°11^ ofl2-Bl°fl 7l^ifl-8-o] ^rt^o] b]^c}. *V3i, D }i3 ROM, EPR0M ^ EEPROM^r 

*II:e.5H ^g-sqif- ^15. ^ifl-g-g- -fr^ ^ Si AM-, ^^l- 

°1 afl^l, 2^0 S nflS-SH 3H^» ^t} g-jif- ^3 o] 7 >^*>^A^H j^s) 

el^S. 7l<3^-g-g- *) ^ + 01^ DRAMCNVDRAM: Non-Volatile Dynamic Random 

Access Memory)^ ^l 0 !^^ #4. 
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oflS.^, ^l^Nt^ US 4471471^^ TlHBSr ^ TlHB DEISCdual 

electron injector structure)* JH^^rfe- 7flA]^xq-. zie^, ^ 7flX| 

€ DEIS ^^-2^r 4^ u lB ^^(bit line side) ^ *1 ^>_ELS tflol^l- DRAMJLS-?-Ei 

US 5331188^^1 "NON VOLATILE DRAM CELL"£: »1 1^(18)4 *H2fK20) l"B*g 

ZLeiM-, £ lofl Jio]^ aV^f "Qr°], u )^^ US 5331 188 Jltt >S ^X\^ 1-3MB 5}<y ^ 

^ ^^i^i^as -n^^m 5ii ^ ^ ^iw «ib ei-^i ^^i^s. ^i^i- 

, l-S.^7flolH7> 27fl#°.^ ^#S)JELS -f^l ^q-Tfl ^ °1 4^- 

*M1 ^cf. at, #ellolB 5l-<y S« ^ Stl^r «1*H #^3-^ 

fe£ $1 = el- o] ^^-4 til 3 ^og-^. o] 7 >*)-aS. NVDRAJHH3 ^-g- ^H^Tfl ^ 



°1 Sfl4. 
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^ ^-71 c^oj fl = e}o]^4 t^^eI #3Mb ef^^ofl ^ 

<24> U>HJ-^§>^^, S]S^ #71 i^^l ^#£r, ^7l $|i= ?\ 

«ih ^^i#<hi ^71 ^°}fsv ^ ^%l^>7l ^ wim S^J 

^ i^^ 1 ^ ^7l 7^*13 #eflo]H 5}-<?l4tH ^-71 ^o]^- 4^0) ^ju ^ 

%i^>7] #eflolH e}o] ^oj- ^ 01 cf. 

<25> Uj-^-^^Tfl^, ^ ^ ^ 4>M <tf o] *V vfl«- 

<26> Ufsj-^^TII^, ^ ^ ^ ^7l SiEL *lH ^£r, ^ 

^ <^°1 ^HM-^ 0 JH1^ MISSIS 7l^>£^- #7} o]i]]o) ifl ^o] ^^oj-o. ^ 

^ *i ^ 5LIE.m 4 1 ^tf. 

<27> ^HJ-^Tfl^, -g- ^<2] r]^ ^ AV 7 j ^ ^cj^, o] 

^ 2.= S D] ^ ojcf. 
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<28> yj-E^^j^ £ ^ ^ 3 3. 3 # 7 1 5LJEL XH ^Sr, ^o] 

€^°1 A\^X\7] #7l <H3H^ € ^ T^l^N cflojE-l ^ 

ill- #7l i| ^ #5.^ TiH^S ^t^Kr HS.ZL^ D) ^ olcf, 

<30> ti >^^ 7 ,l^ > ^ ig-tg^ ^ S)^^, #7] **|*# ^^ofl Dfl 

<31> ti].^^ 7l l^ ) ^ i^o] # 7 ] ^^ofl 7-l#^ djolEil- #71 «J]^-g- XlS-H} >g 

<HelH #^o.s *q<a*Rr 15)^- tiloiE^^ #*J£tf* ^^*)SL£. 9l7\^ ^ #71 

<32> Hl-^^fe, £ #7l *^-g- PflS-Sl 4 <H«IM *H^fe #71 Irfl^ 

<33> ^3 XI 1 S.2EL ^ ^^r, ^ ^^1 5tH 

-*7l 4^ ^ iflsl € TlsflAlEl* f^Rr XU ^:X1; #71 4^ *$I*M3 

^ ^ # #tfl3o_3. «-«J*ltf 0 l ^g. ^ ;£ 7 i ^ ^sflAlEiS « 0 v^Al7l^ XI 2 #X1; 5? 
#71 4^ 1:3 ^ cl^ ^-i- elHB^^ XI 3 #7ll« S.^ ^ 9X^. 

<34> Hft^^b, XI 1 51 €- 5.H. ^ 4 V7l XU #7^, #7l # 
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<35> yj-^^-Tfl^, tg-tgs] e)S jgrc ^ aj-^o^ ^. 7 ] ^Jj c^lfe, »H"#£fl Cfl o] Ej ^ 

<36> §1-711^, ^fll 5^ 5LEL ^ #7) ^2 ^7^, #7l 4^ ^ 

^ €^ ^ ^ ^O-S. € TflolH^l HSZL^Sl^ "W'^n Hi o] Ei °] ~ 

^^i<y-3f -L-^-Hfl ^o]E^ §-^^<y-^ f^giE.^ *i*m- ^17H>ji ) #7i ^t^i «ih h 

^^S. Ol-Hl" ^7^^ ^ Al^o> Cfl7lt}"4. 
<37> a *V ; ^ 7fl2 5m -E-— ^ «^^r ^ ^^1 

z| S^-(Row)2l 5f<y #<#o] Vwl=Vblp + (Vth.h + Vth,l)/2^ oJ 7 H, Vbi p ^ 

^ S.JEL HHl^l ^^l^L, Vth.h^r *3,n.^3.ILX\ ^ ?]^X\B\°) *\}o] 

"H"^-^S. e}-°lB(write)*Rr *fl2 ^^); ^ efo] ^<y-o.s. "H"#3H Sfl^Kr 

^iL^ fe£r ^^(Vpp)^" ^171-^Ai #7} ^ £| = 3l3*Rr ^13 ^ 

<38> W >^§>7fl^, ^T^21 ^2 2.= ^g- ^. 7 ] # 7 ] A 

3 = s}^ ^dW wlH e^-o] = 3*>*1 #71 3* n ^5fb M-^^l ^s. e}- 

<?i ?i 0 ^ ^^l -g- < ?l7>«l-4. 
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<39> W>^*}7flir, Mj-^o} ^ 2 ^ j^c ^ ^. 7 ] ^jx t^jo) ^ ^^o) o.^ 

^ #7l ^ ^<a-<Hl^£ #71 i£ TlsflAlE^ «1H s|-<?]*HI 

^^1 &<>H, #7l l-fl^ ^l^Ai ^-^>7H1 ^A^- ^^d 0 ^4 ^ 

^ £-^°*M- *fll #31; #7l ^Sl ^sflAlE^ #^Al 7]^ *fl2 #31; #71 ^^1 

^ %}3.*}t= *\)3 #31; #71 ^ ^ ^<#o) S-S_ -g-B^ ^i^cf ^o.^ ^-7] ^o) 

^ &<&-^ ^}*\?]$r *\)4 #31; ^ #71 ^ elHell4lAl7l^ ^5 #311- ^ SU^. 

<41> h>^^7H^, € ^ ^#3" 5LEL #71 *fll #3l^r, #71 

i|£l ^;el h^-oi ^<y-o_3. rfl^ 5l-H# ^H^-jl, #7l 4.2) HlH el-<y ^e)^l w>ii| 

<42> «|.^^ 7 |)^ ) sj-tgo] ^ ^ ^oj- 5LIL ^ *^°\ #71 *112 #31tt, #71 

7m ^ ^ O 0-* < y7>*>Jl ) #71 iSofl »H"#Efl C-HojEil- e}-olE^ ^ <£t±. 
<43> H>5J-3l^ 7] )i^ ) ^ ^ ^oj- ^5)- S£L ^ y^o} ^.7] ^3 CjTim, #71 

A ££\ ^) ^ ^°1 ^S. ^ ^sn} ^O.^ #7l H^^1^7> B^^S^L 

^-°# #71 ^ H^^l^E^V ^^51^1 &5L^=- ^- ^ &tK 
<44> af^-31^711^, -g- ^<3] 3#3* £E ^ #^ #71 ^13 #3l^r, #71 

^-1= H><y ^JIS. ^S. ^°J-^r ^7^1-ji, win ^ Ssl^l 01-B1- ^71-^- 
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<45> y>^«}7ll^r, ^ ^ ^#3^ 2.3= ^ oj # 7 ] ^4 #7^, #7l 

<i ifl ^SflAlBlofl "H»#£fl^ cflolB]* *1#*Kr ^-f^, #7] € 711 °1H vfl^l # 

<46> H>fMSM|fe, ifi ^ >§#3|- 2.= ^ #7l X14 ^Tflfe-, #7l 

4^ 1-?!^ <^ ^ e}^l ^^S. cfle^ -31-H* ^7>^>J1, #7l ^ ^sflAlE^ 

<47> H >^3l^>7fl^ ( ^ ^oj. 3^ £L= ^ «J-^^r, #71 1;*)^ 

^ H 2^M i& ^sflAlE^oll «L»7"h *1#€ #7l ^3^:7(1 vfl^l ^15^-7111- ti>4^- ^ 

<48> H>#3]s>7im, ^ «^ ^oj- £ c ^ ^ o. > ^. 7l ^ c^o, ^ 

<49> ti>^^ 7 H^ ) M. ^ ^oj- 3^3. £ c ^ «V^o) A c V 7 ) cfTfll- 

*}^r 5.^1 #71 t-11 ol Ei °] feEl^-Efll- tiV^Al 71^ ^;7ll# V\ ^ 

<so> W> ^i^ 7ll ^ ( ^ ^<y. 3^ £ c ^ U-^^-, #71 *fl5 ^Tfl^] ^ 

^, HH^* #71 4^ ^ €*fl 7,fl7-1#^ ^ ^7 ^7111- Cl 

<51> WV^^^Tim, H ^ ^ ^#3* 2H. ^ wj-^o) AV 7 ] ^3]=. ^ 

5-^1 #71 Cll O] E ] feSl#Efl# tiV^A^l^ #741-1- E-l ^ ^Cf. 
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<52> HHJ-aJ*Mlfe, t^^l H M ^#3- ££ ^ «J-^ ^71 

S0N0S(sil icon-oxide-nitride-oxide-silicon) ^ NVDRAM^ ^ ^^f. 
<53> 5£t, 51= ^ ^Hr^ ^ ^ 4* $1^ 

^ ^1 7|2flAlEi5] cflojE^V "H"^^"?! il^ ^^l ^3. £<&o\) 51^^ 

*ll£L*Hr ^12 #711; «J ^-71 ^ H # ifi Ti^l^l 

feel^Bflofl n}^ *s TflolH ^ *l*r«- A d^!^lS ##7.1 ^ ^<y.^ yj-^A] A] 

3 #7« JEW ^ oirf. 

<54> W>^*>7fl^ ( ^^^1 51= ^ #^£r, ^7l 4^ ^ 

51^ ^ A] E]°] C-flolE^V "L"^Efl* 7^ Hfl^l ^1 vfl*} Aj- 7 ] *fl 3 cf^S. aV^-^- 

<55> tfj-^^Tim, H5.ZL^ 51= ^ #^£] Aj-7] *fl 2 ^Tfl^, %7] # 

^ ^ 51^ ^1^1 5}<y #<>KVwl)il3. -=-5. =S.ZL^ -g-^ - #7l -e-JE 

HS^f ^-^ 0#H-* <y7H>Ji, tilHe^<y *I<y-(Vblp)iL3. 01-H1- 

<56> HSZL^ 51= ^ Wj-W^ Aj-7] ^3 #31 if, #7l ^9] ^ 

AIMS ^ H # 7S2flAlE^ ^olE^7> "H"^-Efl^l -t^l H #51^ 711 °1H ^ ^ ^ 

^AlE^^S. ##7.12] ^ ojtf. 
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^^^3 ^ €^ 5L€- ^<*M: ^ -3tB^ 7^>Al7lJi ^ ^sflAlE^ #eflo] 



°H1 SM, ^ ^>-§-€ -§-<HM- i&<Hfe- -f-#3°l^M- ^-#3^ ^^15. tb 

*fl "g-^^ 7)^-8- 3^7]) ^ 5£*=Hr ^3}ofl ojZ]-^ 7)^3 A^ofl 

€ 7>^> y>^-^fV ^ ^xhh ^ 0 ]ji ^<aj 7]^^ 2.^ 

tfl^Hr 3£r #^Al^ofl o]S-.g- cfl*im ^ t^^- ^f-g-aJj. ^ 

<59> ^ ig}-tgofl *HE- l-^lH! ^(NVDRAM)^ ^(cell)^ H^Hl^] oJ-jHig, ;£ 2 °fl ^.o]^ . 

^S.^ TflojE^ S-eflAl ^)SL^\ ^^oll T^A^-I- ^-7>^H <r 5U 

^3 ^ ofe^, £ 3 oil $_o)^ ^-ol, SONOS^ #2flAl nfliEl 

°fl ^^^1^1- T-^-Q ^ $icf. a- t^o) £E t}^ ^A]aflo|l rrj-s^, 5. 30] ^ofl 

A i *1H o>efl^ ^71^-o.S^I MNOS^ «2fl^l "flS-Bl ^S<H1 TlaflAlEil- 

<eo> £ 4 ^ ^ ^vtgofl tc}-^ NVDRAM-g- ^Al7l7l ^1 NVDRAM 4. °]^\ 

°1 #^(406)^ ^- ^"^ofl 4^ NVDRAM 4.°} °] sfl °1 afl<l^ ^ ^-g-^- M-Ef^rf. 



45-13 



1020030058300 #3 2003/10/29 

<6i> igxgo]] cc|-=- NVDRAM ^ o]z]]o) -g-^( 406 )o. ^x\7}7] ^ ^ s\^xz, <£&^°- 

3. DRAM* ^*]7}7] |1£ Sfe °1$H <2] ^^%o|- 4^0) ^ 

t^M ^-^-^€^^-(402), is}^ J±^6J 1%*L^Q 

1^-^(402)5.^ ^^^> *}7) ^tb 3 = ^ i^-^(404), «1H S^-^l^l^l 

tgSLS. ^ 4^ € 0 *M: ^^-^€^S : ¥-(402)s^-b1 <y ^ «>o> ^3 §>7l win e^o] 
S^^l ^ ^^-£-(403), t^lS IAS. *>fe 4^ #<£* vfl^^lHi^ 

(402)5.-^ ^^^V ^3)$ s-}7l ^ €3]°lH ^ ^^w-(4 0 5), z]- sjELofl n)-^ 

(404), «1H H^<?1 ^^^1 ^^-^-(403) g #ello]e ^o] ^<y- ^ ^(405)0} 

4)* ^H^M 2.= *)H ^(401)1- ^ Sfttl-. 

<62> olSMA-^ £ 2<H] Ji°lfe TflolH^ NVDRAM -§-*H] -&§}<*] ^^M^ 

SONOS^ NVDRAM ^<>m MNOS^ NVDRAM TllolH^ NVDRAM^ 

<63> igj-igofl 4^. NVDRAM* ^-f -1:^^ ^2.^5 °1 -g-*>:il , ^7} 

€ ^-f SJ^SSl DRAMAS °l-g-S>7l vil 7^15] JE.EL7}- |A^>cf. ^, ^ofl 

4€r NVDRAM^ (1) RECALL 3.B., (2) € ^^(Vth) 2. -EL , (3) DRAM 2.2. ^ (4) 

PROGRAM 2L2.« 7VH ^ 

<64> RECALL 2.2.^ NVDRAM<>1] &$\o] <?]7>£l^ ^-fofl ^ ^o] e (202)^1 9l^= $\o]&\ 

^fit € ^2flA]Ei(207)S ^SRr € ^^(Vth) 3 #3- 2.J=ir <H^1°1€ £ 

€■ ^ 7flolH(202)o11 -g-^ ^7># ^fl-g-JlS*] ^o] ^-^*)- ^l^^oj-^- g 

^ 4^ 0 1^. DRAM S. = ^- NVDRAM °1 DRAM4 %-^f>}^ ^^ojcf. PROGRAM 2. = ^ 
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NVDRAlH ^-f^l € A (207H1 *)#^) HH^i ^ tIM^ 

(202)3. ^o]t\-. o)^o\)a^ 4 £.3=^ #Afl*i ^^^cf. 



<65> RECALL EHj Ml 

<66> .s. ^^o^ o^^^^ofl rtj-^ RECALL S^Htt ^ #3.^ t1HB(202)<H1 ^iL» H 

51 2flA]Ei (207)3. ^i^>7l ^ ^5-^ TlHH^ "H"^ c-fl ol b1 ^) -g-^-y- 

(Vth,h)4 "L-^Hfl c-flolE^ £-^#<y-(Vth,l)£] ^^^Vl- ol-g-^-cf. $|e e^-o]4 talB 5^- 

o] Aj-olofl 3^ ^«y-ol <y7>£]^ 1-5.^ TflolH iflofl "H"^-Efl C-flojE^ ^^-*>J1 

Xlfe ^>c|l^ 0.3. ^ ^g-^Wth)* 7M£S >g ifl ^ ^^)^B]7\ ^(0n)€ 

5a ^ "L-^-Bfl ^oiEii- ^^1-^ sa^ ^ ^^^«y-(vth)-a- 7>xih.s 

<67> 0 5.= $| = Ej-O] ^<y-(Vw 1)^.3 "H"^Efl tllolEl^ ^^Cf Vh,h^l4 V ^ ^ 4 

tSf ^7^1-31, *£o\] "H"^Efl cflojEll- 5^o]H(write)*Vcf. ^ h]h 

^^(Vblp)^ 31lS(Vdd)3. <?l7>«}-q-. zle^ ^ H ^j iE ^ ^ ^sfl 

^Ei (207)7} ##3^ "H-^-EfloU sfl^H^ ^<y-# #7)1 ^cf. 

<68> (2) oi^ i $) = e>o] *I<y-(Vwl)il3. Vth.h^ vth.l A>o]^ ^oj-^. oi7V*>ja, wis e)-<a 
He]*M *l<y-(Vblp)iL3. ■?]7HH ^ *m*S> cfl7lt>4. ^-e-^, 4. Tfloi 

H iJH "H"#Efl HH^I* ^^al 5^ ^^r -tf^H SL3- S^tf* 7}X]H.S. >t Ti^fl 

AlEi(207)7> ^-^i^ ^ ^ 7is|WEU207)^ "L"^-BflS ^4. "L'^Bfl cflolEi» 7^ 
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tH3|1a1eK207)^ "H"^-Bfll- -H-^RV4. 

® <H3H€ elSefl4=)*V4. ne^, € 7fl°lH(202) vfl "H"^-*fl dH^i 

^ >jfl ^5flAlE^(207)^l "L"#e|| c-HolE^ ^^Jl, >t #5.^ 7flolE(202) ifl "L"#efl c^oIe] 
^ € ^sflAlEK207)^ "H"^-Bfl cflolE^ ^^cf. 

^-o] RECALL ^*S*Kr ^-f, *l Tl^Ei (207H cIM^s] ^#^7}- 



<7i> RECALL g-i=£l *I12 ^ aHI 

<72> RECALL 5.^2] uf^- ^A]^oil n}s.^ ^ 711 o]H^ feBl#3J# 7]^1 

4 ^sflA]E^l 91^. °l^r ^4 ^ 4^ ^*Kr ?H1 ^*fl 7}^>i} 

<73> 0 NVDRAM ig <^3H -i-£}(406)tfl *>M-sJ S-f (RowHl tfl*H e)-<?l #<y-(Vwl )°] ^ 

^14 ^ ^S-^r *>Jl, *fl#*Kr S-f(Row)^ ^ .-h-^-^S. eJ-olB(write) 

2}o]*H] (Leakage) <>l ^- ^RVcf. 

<74> [^^-ai i] Vwl=Vblp + (Vth.h + Vth,l)/2 
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<75> <^7H, Vblp^r DRAMS. ^- -S-^M^ wlne^ 5.e]*>*l , Vth.h^: *>7l -M^s)^ 

<76> © NVDRAM € <H«fl°l 1-^(406)^ ^sfl S.-f(RowW tfl*H (D^^r oV^-^cf. ZLE] 

^ <H3H€ S--B 43 H Ti^l^l jg-ej ^<y-^ ^ 0 ]ofl »H"^Bfl t-Ho]E]sq- t-fl 

°lEW Sfl^S]^ ^oj-ol ^^4. ^, ^^2^ £fe ^o]E]7> ^^Cf. 

<??> 2] Vwl=Vblp ±(Vth,h - Vth,l)/2 

<78> ® ^= efo] ^^-(Vwl)^-S. "H"^-Bfl HH^l Sfl^Hr Sl^iL^ ^ #<y-(Vpp)-g- <?]7> 



<so> RECALL SLE.* ^Itt il 1-5.^ TflolHofl ^iL<*fl 4^ ^, "H'^Efl 

*WRr 43 »L»^-Efl c-flojEll- T^Rr 43 ^^1^1 cf^cf. r^Ej-^ , 

£-1^3 NVDRAM^ DRAM4 ^x\-a}?} 7 ] ^ *1H NVDRAM 4 1-^(406)3 £^ s£<>) 

<8i> 0 o.^ ( oleflo]^ ^ z^o] ^ TlsflAlEloU s.^. c-HolE-11- «M<3(back up)^( 

5. 5 fe). t-fiojEi!- ^<3*Rr «<H£r, <I^HH 4 = ^, *\}5L£\ 4 ^eflol ^ 

(500)2} a\o]^o\] ^ ^ ojcf. cf^. ^Al^ofl trfs^, «fl<^^. € o]^])o) M.^ 

(500)3 ^ ^oi^ofl nj-sj- ^Sfl^ ^ o^4. efla s-o 1> ^.g. pfls.e) 
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-i <H3H 1-^(500)^1 a>o]37|- 4 NVDRAM -t <H 1:^(406) ^ *>q-^ ^3. 

ofl ^fl^l-ZL, ^-g- x^lS-Bl ^eflol «fl<aofl ol^-^VcfTg z}- »$3.^sL 

*r ^* ^H*}. HLtt, «-^-§- ^ISEl i3 cHeflo] 1-^(500)^1 4 NVDRAM H <H efl 

o] 1-^(406)31- -g^l-Jl, ^^-g- ^lS-Hl ^eflo]^ c^ojE-1^ ^c^^ ol-g-^-cf^ NVDRAM 

H <H^°1 1-^(406)^ C-flolE-ll- afloj^- =-t£ ol^- ^o]4. *floj.g- ^se) ^ c^gflol 

1-^(500)31 ^ £ ^°fl <4^ o^efl^ 40] ^oj^.^ ^o] 3£ 

^ ^1^°J: ^ 5£^r ^Sol^ ^g-^-C]-. «J^-g- x^lS-El o] efl ol ofl ol7>£lfe 

^2= ^ ^(Vwl), tils el-^l Ssl^l ^(Vblp) ^ ^(Vcp)^ 

^ ^ofl 4^ 3^*1 1^-7} ^0.14, °1 ^s.^ £-<>HH 7>^1 

^HlTfl ^V^l 1-^>ji 9i^M-^ e-H^v <d^>*l &7l 

<82> © £ 6^1 t)}.^ ^-o], oleflol^ ^o] cqc e).o] ^<a- (Vwl )^- ol: 5l- B ol^- 

9J7>^> ^-EfloflAi wlB ^Bl^l €°KVblp)*l- ^(Vbb)* -31H ^ 

Cf. ZLEi^, Z| ^ 7l2llAlE^(207)S^-E^ *| 7iHH(202)5. ^i^>7> B^i^SH <^ 

#<H, € #5.^ 7l|o]B^l #*>7> ^9j£]7l ^-i^^o] 01-H^cf^l 11H ^£5., 
H-H°i4^ 1.81-B ^SLS. ^ £ 7(A)^r ^oil ^ Tflol eofl 

7> ^<^£l7l §-^^oj-^ ^o]jL t 5. 7(B)^ ^ofl ^ S-S.^ TflolHofl Q7\7\ 

€ ^-^^-y-^sAi, z]- ^-b^^oj-oi c]^o.s. ^^§>7i oil ^s. ^ 

(Vth ( h)^4 ^ ^^iU* ^711 ^ ^cf. 
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<83> @ o}* > o)j= e^-o] ^^-(Vwl)^: ^-Bflofl^ c>| efl o] ^ s.^ » H »^-Bfl 

c-HolE-ll- ej-o]E^_o^^ ^ ^jrflAlEil- ^^Al^lcf. ^71^, fle E^o] 

(VwD^l 3.71^ 1-<H "H-^-Bfl cflolE^ ^o].^ #7} ^<go^ ^##£1 

« ^-tb €tfJ£i=f 37iq- ^ 5Utf. ^g, °1 43 £■ «1H #<y-(Vblp)* 

(write)^S.^ ^£ $Icf. 

<84> (J) ^o] ^ ^ #<y-^ ^3.*Vcf. o]^ ( £ ^.oi^ ti>sq. ^-oi ( = ^<y- 
(Vwl)o-S ^-fi. ^(Vth.h)* *l7Hf}jL, «1B 5}<?I Hel^l #<y-(Vblp)iL5. OtHt <y 
7}f-o.sL*l 7>^^-rf. i^, ^ ^oj-ol s. s ^ *l<y-(Vth.h)iLtl ^ <t£ 

<85> (J) o}^ ^*fl ^ sLg. ^ ^^(Vth.h)iLtf fe-g- ^ §-f* ^OJ-^- 7j-^>Al^l 

4. °1tt, £ 9<Hl ±L°1^- aj-af ^ e^-oi ^oj-i- ot - 3 ^-e S tflE):n. ^jj()a]e^ 

^<3-* Ol-H^IM 2.5#B ^a]^ o.s.*i| 7>^^>rf. "H'^BflS] cfl 

*i^*Rr 7]3flAlE^ iS^^l #^>JI, "L"^"^ ell «>1 BIS 7i 

3-*Rr THsflAlE^ ^Sel^l iiJEl 2.5l-H# -fr^l^. o)d\] ^ "H"^-Eflo) d]o]Ell- 

T^^AlE^ «J-#£]7H1 #^-t!r ^^^>7> ^M8*UL, olBl^rj- AEjflAoll *fl 

^ Tfloles.w.Ei ^7.>7> ^ ^og-oi ^-o>^l7fl ^cj-. t!"^, ^^1 ^^-<>1 

°1 n l ^"5. ^ ^^(Vth.h)^ S.^ Cl 6]Aj- ^7>7> TflolHS-^-B] 7) ifl A] 

E^S. hs>^ x^SLX] 7(C) ^ £ 10 ^-S). 
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<87> © 4 Cfl 3HBj7> "L"^-Efl7> 51 <^ 0^5)10]^ ^<£) ^ ^ 

<y-°] ^-S ^(Vth.hH 3 «^ 3^ #*} 7 > ^^1^- nfl^} ^ 

i§o)cf, zte]ZL o}^- ^-^oiia^ SRC 4^ 
(Stress-Refresh-Check Process)*^ -?-€-^r. 

<88> ZL^cfl SRC^f^ # ©J^oflAi "H"^-Bfl5.«-E^ »L»^-Bfl^ ^ o] ^ ^ ^ o.- ©o) ofl 

cf(-£ (C)^-S). ^ l^H^ ^Kg- ^-BH^og- ^^3§o)e|- ^4. 

<89> (g) n^^iLS., yflo^ j^oj C-flojE^ ^cfl E|-olBtrCf. 

oo> <^7H, RECALL 2.= <HH ^#£|<H r-flojE^ ^el^-Efl^ c-flolEil- nfiu|- 



tr^S, S0N0S(sil icon-oxide-nitride-oxide-si licon)^ NVDRAM^ $\ ©^r^ 

^ofl rtj-el- ^s^^-(303, Nitride)^ ^^7]- o}u|e}- ^ ^^(308)^^1 e^t!" ^f-g-^r 

= (307)^^ e^tr -¥-^-<Hl #*>7> £?>}7l} £t}. o] nfl ^^^H e^tr 

S. -3tBf, w]b ^-91 #<y-(Vblp)°.5. 5fHt <?]7>t!-c)-. 
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ft 
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<92> DRAM 

<93> M. ^-rgofl tcj-s- NVDRAM-e: DRAM 3.1= <HH ^^-^^ DRAM^ -g-^sf §-^^r>7fl -^^-s->5.S 



<94> PROGRAM 3.= 

<95> ^-ofl 7 l- ^S^M" x}i£S\±r *)H , ?\$\X\&\o]} t^]o)^ A £ 

7)1 oje^ ^ig-^ PROGRAM 3.IL7} 

<96> Q HSu^ 2.= * ^^}7] DRAM ^ efl oi si s.^. ^ 

<97> © ^ ^7^0] C-flolE^7> "H"^^ A m &3 HSZL^ ^(Vth, 1 ) 

iLS. <^fl $|i= ^^1 ^(VwD^-S. ^ ^(Vth.l)- <i» 

#<H, 01-H tilEsj-o] Hel^l ^^-(Vblp)A^. ^ *m^<?> OtSt «]7>?V 

4. °>efl^ **fl ^ H^^l^B]^ ^^o^-ol S-Jt HSa^ ^ ^<y-(Vth,l) ol 

*>S. ^^cf^ , ^ H^^l^Ei7l- ^^r£]7l £ >i ^^AlE^ofl *) cj] o] E-| 7\ "H"^^ 

^ B 35*1 i E] Si €-8r^-S "L"^-EflS. € 0 l^l}. 
<98> ® ^ ^^A^ofl *rtJl#3H 4^ -t €^ TlHH ifl ^*># O. 

S y o v #^?l -gii) 7j-*>Al^lrf. ol-i- s. gofl ^o]^ w}-<4 ^-o] , ^ 

TflolB^ ^*>7> ^ ^^AjE^o.^. « 0 >#£l£S. o^eflol^ ^o) cqt ^o] ^oJ-(Vwl)^- ^ 

-3tHS 7^>Al7lJl, -t Tl^flAlE^ #eflolH ^<y-(v C p)* 2.5#B ^£5. ^H^l^cf. is] 
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(Vn)^r "V'^-n HH^-fr T^J-SRr ^ ^2flAlEK207)^l il^l ^ €^(Vn)^r 

2.5l:B7l- ^tf. ojofl ic)-^ .. H "^Efl 3)0^-1- ^sflAlE^* iHl tfl*IH 

<99> © <H^ 0 1€ S.^ *£2\ ^ ^SflAlE^ 0llolE^7l- "L"#Efll- (D , (2) ^ ©JZf^ 

* £4^. °lxr ^ Cell ^^-51-2.= ^^ ^^^j. SRC^^f -^W. £ 1H 
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102b030058300 #^ ^7;>: 2003/10/29 
[3^* 1] 

^ 3€^r °d^^> ^ltb ^HM ^ ^^}7) ^tb vflY *r#; 

#7l lr¥l^ c^<si = e}-<>1^4 ^sflAl^l #3HH 3**1 ^ o] 7 |-s] 

^-71 ^fl^-fr *H<H*>7l ^ ^ 

# 5L^-*Rr ^ ^^°-5L ^ ^ ^ ^ S}jiL. 

2] 

^-71 ^JEL ^-oj^ofl a o V 7 ] AVol 4^ ^ ^°*M: i^^^>7l ^2= ^91 

^>7l ^aflA^ #eflolE 2}<?1=§H # 7 ] >S-ol^- ^<£) tflJf ^^1^-71 ^ *t # 

511 olS ^-91 ifl^l ^ 



45-24 



1020030058300 ^^ Qz}: 2003/10/29 

3] 

^7} ^ i-i-H o}iflol ^ ^ o]$] 

4] 

^ll^Hl ^^i, ^-71 S.JE. *\]o] 
€ ^ 3«g- ^^-sj- 5.JEL1- *lH^Hr ^-8: ^HJiLsL ^ ^ ^ sis. 

I^^J- 5] 

^4^1 Sa^i , £.= ^£r, 

S. ^SKr 3# ^H^Kr ^SLS. ^ ^ 3^-. 

[3^8" 6] 

^H* ^-71 ^ ifl TflolHJL ^^Rr £SIL^ D] ^H*Rr ^ 



45-25 



1020030058300 

3- Irfl^ ^ 

7] 

#7l *$)*^ C^ofl ol 7 >£)^ 3&7W ^#*>7l W €^ 2-^*8 

-8-71 3^*1 #71 C^,g. ^ ^A]7l7] flfc ^#*1 

« 3 ^f^Rr 53* ^ «^ t\Q s)^. 

[^^# 8] 

* C] ^*Rr ^ ^ 

9] 

#71 ^efloi^ z| ^ofl r-flolEi* #71 a]]<S-g- pflse] ^ o^eflo] #^o.s. 

^ is\^ q]o)B\^ 917}^ ^ oi^ # 7 1 ^ ]SLB] ^ 

l-^^l A}o]^6\] o^sfl ^sj^ ^-g- 4^J°S ^ ^ SIS.. 
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10] 

^3*Rr 4*r3 U 3H ^ ^^-S. ^ ^ ^ sis.. 

11] 

afll^ *HlO%> # oji^ ^ ^Hl 5a°H, 

^ ^ ^ 5)5.. 
12] 

*mu- *nio-%> ^ %hi 

A <M 1:^^ t\^s] <>M]°m SONOSCSil icon-Oxide-Nitride-Oxide-Silicon) ^ 
13] 

#7l e^<^ <>|5ll^€ MNOS(Metal-Oxide-Nitride-Oxide-Silicon) ^ "£.91 

?A^r lr?| ^ ^ 5)3.. 
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[^Ih 14] 

♦ S^Rr ^^AS <s}^r e}# a.j= ^ « 0 v^. 
15] 

^ojH(write)^ 3* ^ S-EL ^ . 

16] 

^114%H1 SH^i, #71 *fl2 #711^-, 

#71 4^ cl^ ^ = 3^3. 4 #5.^ TlM^l 

€^ «lH H^o] ^El^l OfBt °j7l-5fQj ^ Al^V^o]- Cfl7l^ ^ -g- ^-^ 0_S 
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s]« S.= ^ 

[^^8- 17] 

S.^(Row)^ ^<y-o] ^>7l ^«H=]3 

3 ] Vwl=Vblp + (Vth.h + Vth,l)/2 
- Vblp DRAMS. = -^^1^ wle^o] h.3*W ^^lJi, Vth.h^ S.E.A] 

^71 4^r^ 1^ ^ « "H"^-b)]s. 2^]H(write)*Rr *fl2 ; ^ 
^•7) $|H #<3-JL5. "H"^-Bfl cflolE^ ^<y-^.tq- ^ 3<y-(Vpp)-8: <?17H>^^ 

4^ ^ *fl3 ^1 

» i^Rr ^HJiLS ^tt S.JEL ^ 

[^^* 18] 
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i 
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19] 

*fll8%Hl 

#7l ±^S] %7] *rS. ES-H^ ^ #<*HM£. #7] H ^2flA]E^ win e}- 



[^t 1 * 20) 

#<?h& #£-1=- ^ XI l #31; 

^-71 ifl<q 7l^AlE^# ^^A]7l^ Xl2 #31; 

#7l ^ *llH*Rr XI 3 #31; 

#71 ^ #<&o) ^^Cf ^O.^ #7l ^ ^ 7^} A] 7}^ 

#71 ^-g; 515.^14=1^71^ XI 5 #31 

* 5L^*Rr ^8 °-§. ^ 4^ ^#2}- 5L£L ^ « 0 V^. 



[^^*o> 21] 

*H2<nH 5a°H, #7i xi i #31^, 

#71 ^fil 3};el sl-ol 3<g-o.s. cfle^ 5-i-H* ^17H>ji, #71 -i<q tilH e|-o] =e1^1 

##-2-5. tflSf - 3 fE f o]7>^ ^^-S. ^ € £^ ^#2}- 5LJEL 
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1020030058300 #^ Qx}: 2003/10/29 

22] 

s ^ s-tj ^s)- s.*l ^-g- yj-^. 

23] 

*H20*<H1 #71 ^13 #7fl^, 

^-7i 4^ ^^l ^ #<y-°i ^ *i<y-j3L4 ^-7i ^ H^*iiBi7}- 
€ ^ #<y- 3 #3- 2.3= ^ « 0 >^. 

[^T 1 * 24] 

^120-%H1 SU^H, #7l ^13 #7^, 

A oM ^= e^o] ^<y-_os ^-5. ^ ^-i: ^17>^>ji ( ulB ^O-S 0-t 

HI- ^l7>^ ^-§- ^.2.5. ^ S-^ #<y- ^ 

25] 
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#7l ^ vfl ^3rflAlB^l "H"#Efl£} t-flolEi-t- T^SRr ^4-^]^, #71 ^ tfl ^S.^ 711 ol 

B vflofl ^7>7> «J"#5l£^- *}tt 3* ^HJ-°5. € ^ 2.1= ^ « 0 > 

[^n^ 26] 

#71 1"^# ^ $Ji= Sfol ^<y-0.5. Efls? -31-H1- «y7H>JL, #71 ^ 

Z}^ H ^ *i<y- ^#s}- a.= ^ « 0 vig. 



27] 

*1120%H1 $Z<H*1, 

#71 l:?m# ^ H 2.^ ^ ^3XflA]Blofl » L »7l- trfl^l Aj-71 *fl3#7ll 

*)l5# ti>4^ 3# a>}±= € ^ >l<3- ^#Sf- 2.= ^-f- 

28] 

^120%H1 91°]*], 

#7] afll ^TflS} ^ £o\) Aj-7] iL^cq ^ofl 7.-1 C-flolEil- «fl<^Hr 

*)l6 #?fl ' 
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4 

1020030058300 #^ <^7}: 2003/10/29 



[3^8" 29] 



I^t 2 "^ 30] 
31] 

^129%H1 sa^H, 

*}tt 3* ^8 £-5. *>^r >t ^ ^ S.E. ^ . 



32] 
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S0N0S(sil icon-oxide-nitride-oxide-silicon) ^ ^8.2.3. ^ € 

SJ- S.JE. ^ « 0 Vl 3 . 



[^n 1 * 33] 

^132^H1 &<H>H, 



34] 

^132^1 $X°]*], 

^■7) ^jel ^d 0 ^ tflsf -3-lrH« «l7H>Jl, #7l ifi^l «1H ef^l 



[^^8- 35] 
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[3^8- 36] 

^135%H1 &<>H, 

^-71 4^ ^-^^ ^ s.- ^ ^3flA]E^ C-flo]Ei7> "L"^Bfl» 7>^ nfl^l # 
37] 

^136^1 ^^H^i, #71 *fl2 #31^, 

#7l 4^21 ^-$1^ ^o) iS^l = el-'?] ^^-(Vwl)AS. ^-5. 5.^n^ 

^ Sltf - #7l HSZL^ ^-^ 0l-H-# «?17>^>Z1 ) tilHSl-«y ^51^1 ^(Vblp) 

SLS. 04H1- 4i^>M# ^o> ol7>^ ^8-2-3. ^tt SS.ZL^ EE ^ . 



38] 

^136%H1 SU^i, ^-71 ^3 ^Tfl^r, 
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^ 2003/10/29 



[3^8" 39] 

^136*^1 SZ^^, Aj- 7 i #7^, 

Aj- 7l ^^-Aj tqa] ^ 2.^- ^ ej.oi . 3 | Ei 7J-§>a] 7l jl 



[^n 1 ^- 401 



*1113 ^31%V ^ ^35 39*J- ^ &<>H , 



3 



41] 

*fll3 ifl*l *H31%> * ^135 tfl^l 39%> # ^i=. $ ^1 5a°H, 

^■71 1-^^ t^sl <>MH£ H£r SONOSCSil icon-Oxide-Nit ride-Oxide-Silicon) 
Ifitl 53* ^i!5L *}^r ^ «o v ^. 
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42] 

*fll3 vfl^l ^131%> ^ *fl35 ifl*l 39%> ^ ^ tb ^-ofl , 

c^S] ^l^r MNOS(Metal-Oxide-Nitride-Oxide-Silicon) ^ 

^* ^ilS *>fe ^ 
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[51 1] 



T 81 ? 

'/////A 




[51 2a] 



121112 



121111 



Vwl 




Control Gate(poly) 



Floating Gate(poly) 



-201 % 
•202 



N+ 



204 TP-Well(p) 



203 



TN-Well(n) 
P-sub(p) 



[51 2b] 



Vwl 

1 



207 



V 



Vcp 



205 J 
4-206 



Vbl 



Vn 



VBB 



Vcp 
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3a] 



VBB Vbl 



Vwl 



Oxide 



Nitride 
Oxide - 



N 



Source 



[5L 3b] 



Control Gate 



308 TP-Well 



-r 

304 



-301 
•302 
•303 



Vn 



309 

i 



Vcp 



Drain 



TN-Well 
P-sub 



Vwl 



307 



305 
306 



Vbl 



Vn 



VBB 



-• Vcp 
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IS. 4] 



ADDRESS- 



407 



SIE2I2! 



WORD LINE 
DECODER 

^404 



408 



DATA 



J_ 



403 



mm 



/ 



-406 



-409 



v/410 



DATA I/O 



£ 



402 



■fii¥aa 



405 



hois m 



401 



BIT LINE 




SENSE 




2£ 


DECODER 


»» 


AMPLIFIER 





101? 



COMMAND 



[5L 5] 



402 



LH¥2S! 
1«¥ 




/406-4 
j /406-3 



1 /406-2 
K /406-1 



Unit Main 
Memory Array 



-500 



Back-up 
Memory Array 
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IS. 6] 



VBB=-3V Vbl=-3V 



N+ 



Vwl=5V 



Control Gate 



Floating Gate' 



TP-Well(p) 



TN-Well(n) 
P-sub 



Vn=-3V 



Vcp 



N+ 
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45-42 



1020030058300 



^ 2003/10/29 



8] 



VBB=-1VVbl=0V 



N+ 



IS. 9] 



VBB=-1V Vbl=0V 



VwNTargetVth Vn=2.5V(H) 
T Vn=0V(L) 



Control Gate 



Floating Gate 



TP-Well(p) 



N+ 



TN-Well(n) 



P-sub 



Vwl=-3V 

1 



Vn=2.5V{H)-5V 
Vn=0V(LH2.5V 



P-sub 



Vcp 




Vcp=0V-*2.5V 
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[5L 11] 

Vth 



Cell capacitorOII 'L" data^ Cell 




Cell capacitorOII "H" dataUF HSrS Cell 
- T 



T 

1cycle(SRC Process) 
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